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SPECIFICATION 

VEHICLE DRIVER S FATIGUE EVALUATING METHOD, 
VEHICLE SEAT EVALUATING METHOD, AND VEHICLE SEAT 
5 EVALUATING APPARATUS 

TECHNICAL FIELD 

The present invention relates to a vehicle driver's fatigue 
evaluating method for evaluating a degree of fatigue of a driver 
10 sitting on a seat of a vehicle such as a passenger vehicle, 

commercial vehicle or a bus, and to a vehicle seat evaluating 
method and vehicle seat evaluating apparatus using this vehicle 
driver's fatigue evaluating method. 

15 BACKGROUND ART 

In order to improve comfort in vehicles, development is 
desired of seats that cause little fatigue after a long sitting. To 
reduce the fatigue of the waist in particular is effective for relieving 
the fatigue of the whole body for the driver sitting on the seat. 

20 The vehicle driver's fatigue evaluating method includes a 

method in which a subject is asked to enter a feeling of seating and 
a feeling of fatigue (especially a feeling of fatigue of the waist) on an 
evaluation sheet, and a method in which the fatigue of the waist of 
a subject is evaluated by detecting the myoelectric potential of the 

25 waist, both after the subject is actually seated on a seat for a long 
time. 

As described in the prior art, a problem of low reliability 
occurs with the method in which the subject is asked to enter a 
feeling of seating and a feeling of fatigue on an evaluation sheet. 
30 This is because the subject's subjectivity tends to influence the 



1 



evaluation of the feeling of seating and the feeling of fatigue 
(especially a feeling of fatigue of the waist), and an objective and 
quantitative evaluation of the fatigue of the driver sitting on a seat 
is impossible. 

5 In the method in which the fatigue of the waist of a subject 

is evaluated by detecting the myoelectric potential of the waist, the 
myoelectric potential detected is prone to noise (spike noise, i.e. 
noise of very small pulse width resulting from switching operations). 
The fatigue of the driver sitting on a seat cannot be evaluated 

10 properly only by detecting the myoelectric potential of the subject's 
waist. Further, its validity is not positive with respect to the 
existence of correlation between the fatigue of the driver sitting on 
the seat and the myoelectric potential of the subject's waist. 

The object of the present invention is to provide a highly 

15 reliable vehicle driver's fatigue evaluating method capable of 

quantitatively calculating a degree of fatigue of a driver seated on a 
seat, and to provide a highly reliable vehicle seat evaluating method 
and vehicle seat evaluating apparatus using this vehicle driver's 
fatigue evaluating method. 

20 

DISCLOSURE OF THE INVENTION 
[I] 

According to a first characteristic feature of the present 
invention, a vehicle driver's fatigue evaluating method is provided 

25 for quantitatively calculating a degree of fatigue of a driver seated 
on a seat based on an amount of rearward deflection of a lower part 
of a backrest portion of the seat, a load applied downward to a front 
part of a seating portion of the seat, and a load applied rearward to 
an upper part of the backrest portion, in a state of the driver being 

30 seated on the seat. 
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In quantitatively calculating a degree of fatigue of the 
driver seated on the seat, detection values other than a subjective 
evaluation by a subject and a myoelectric potential of the waist of 
the subject include a load applied rearward to an upper part of the 
backrest portion, a load applied rearward to an intermediate part of 
the backrest portion, a load applied rearward to a lower part of the 
backrest portion, an amount of rearward deflection of the upper 
part of the backrest portion, an amount of rearward deflection of the 
intermediate part of the backrest portion, an amount of rearward 
deflection of the lower part of the backrest portion, a load applied 
downward to a front part of the seating portion, a load applied 
downward to an intermediate part of the seating portion, a load 
applied downward to a rear part of the seating portion, an amount 
of downward deflection of the front part of the seating portion, an 
amount of downward deflection of the intermediate part of the 
seating portion, and an amount of downward deflection of the rear 
part of the seating portion. 

Experiments carried out by Applicant herein have shown 
that, among the above detection values, the three detection values, 
i.e. the amount of rearward deflection of the lower part of the 
backrest portion, the load applied downward to the front part of the 
seating portion and the load applied backward to the upper part of 
the backrest portion, greatly influence the degree of fatigue of the 
driver seated on the seat. 

These amounts of deflection and loads are free from the 
subject's subjectivity. Since the amounts of deflection of the seat 
and the loads applied to the seat, which are not a subject, are 
detected, noise (spike noise) will not occur. Thus, a highly reliable 
vehicle driver's fatigue evaluating method is provided according to 
this characteristic feature. 



[II] 

According to a second characteristic feature of the present 
invention, the degree of fatigue of the driver seated on the seat is 
calculated quantitatively by using an operational expression 
determined by a statistical technique. 

According to this characteristic feature, the degree of 
fatigue of the driver seated on the seat may be obtained properly by 
adopting a multivariable function of the degree of fatigue of the 
driver seated on the seat, using the amount of rearward deflection 
of the lower part of the backrest portion, the load applied downward 
to the front part of the seating portion and the load applied 
backward to the upper part of the backrest portion as variables. 
[Ill] 

According to a third characteristic feature of the present 
invention, the operational expression noted in section [II] above is 
obtained by a multiple regression analysis with the amount of 
rearward deflection of the lower part of the backrest portion, the 
load applied downward to the front part of the seating portion and 
the load applied rearward to the upper part of the backrest portion 
regarded as explanatory variables, and an actual degree of fatigue 
measured of the driver seated on the seat as a response variable. 

Multiple regression analysis is a typical example of the 
operational expression determined by statistical technique. A 
highly reliable operational expression is obtained by selecting 
detection values giving a high contribution, i.e. the amount of 
rearward deflection of the lower part of the backrest portion, the 
load applied downward to the front part of the seating portion and 
the load applied rearward to the upper part of the backrest portion, 
as explanatory variables, as in third characteristic feature of the 
invention. 



[IV] 

In order to obtain a seat that causes little fatigue even after 
a long sitting, it is effective to lessen especially fatigue of the waist 
in lightening fatigue of the whole body for the driver seated on the 
seat. 

According to a fourth characteristic feature of the present 
invention, fatigue of the waist of the driver seated on the seat is 
made an actual degree of fatigue measured to the driver seated on 
the seat. Based on a viscoelastic property of muscles of the waist 
of the driver seated on the seat, fatigue of the waist of the driver 
seated on the seat (an actual degree of fatigue measured of the 
driver seated on the seat) is determined. 

In this case, the viscoelastic property of the muscles of the 
waist of the driver seated on the seat can be measured by using a 
vibrator such as a piezoelectric element. Fatigue of the waist of 
the driver seated on the seat may be determined with high accuracy 
while suppressing a generation of noise (spike noise). This 
promotes the reliability of the vehicle driver's fatigue evaluating 
method. 
[V] 

According to a fifth characteristic feature of the present 
invention, a vehicle seat evaluating method is provided for 
evaluating the seat with the degree of fatigue of the driver seated 
on the seat calculated by the vehicle driver's fatigue evaluating 
method described in the foregoing sections [I] to [IV]. 

According to this, the seat may be evaluated reliably in 
connection with the degree of fatigue of the driver seated on the 
seat. Based on the vehicle seat evaluating method of the fifth 
characteristic feature of the invention, the shape and material of 
the seat may be changed, thereby to obtain a seat causing a reduced 



degree of fatigue of the driver seated on the seat. 
[VI] 

According to a sixth characteristic feature of the present 
invention, a vehicle seat evaluating apparatus is provided which 
5 comprises a first detecting device for detecting an amount of 

rearward deflection of a lower part of a backrest portion of a seat, a 
second detecting device for detecting a load applied downward to a 
front part of a seating portion of the seat, and a third detecting 
device for detecting a load applied rearward to an upper part of the 

10 backrest portion, in a state of the driver being seated on the seat; a 
calculating device for quantitatively calculating a degree of fatigue 
of the driver seated on the seat based on detection values of said 
first, second and third detecting devices; and an evaluating device 
for evaluating the seat by the degree of fatigue calculated by said 

15 calculating device. 

According to this, the first, second and third detecting 
devices and the calculating device realizes a calculation of the 
degree of fatigue of the driver seated on the seat, free from the 
subject's subjectivity and without noise (spike noise) as described in 

20 the foregoing section [I]. The seat may be evaluated reliably in 
connection with the degree of fatigue of the driver seated on the 
seat. 

BRIEF DESCRIPTION OF THE DRAWINGS 
25 Fig. 1 is a side elevation of a vehicle seat evaluating 

apparatus; Fig. 2 is a perspective view showing a state where load 
sensors and a deflection sensor of the vehicle seat evaluating 
apparatus are attached a seat; Fig. 3 is a block diagram showing a 
controller and so on of the vehicle seat evaluating apparatus; Fig. 4 
30 is perspective views showing states of the vehicle seat evaluating 
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apparatus detecting loads applied rearward to an upper range, an 
intermediate range and a lower range of a backrest of the seat, 
loads applied downward to a front range, an intermediate range 
and a rear range of a seating portion, amounts of rearward 
deflection in an upper position, an intermediate position and a 
lower position of the backrest, and amounts of downward deflection 
in a front position, and intermediate position, and a first and a 
second rear positions of the seating portion; Fig. 5 is a view showing 
changes in the vibration frequency of a piezoelectric element in time 
of detecting a viscoelastic property of the muscles in a subject's 
waist in a vehicle driver fatigue evaluating method; Fig. 6 is a view 
showing a flow of the first half of the vehicle driver's fatigue 
evaluating method; Fig. 7 is a view showing a flow of the second 
half of the vehicle driver's fatigue evaluating method; and Fig. 8 is a 
view showing a flow of a vehicle seat evaluating method. 

BEST MODE FOR CARRYING OUT THE INVENTION 
[1] 

The first half of a vehicle driver's fatigue evaluating 
method for quantitatively calculating a degree of fatigue A of a 
driver sitting on a seat 1 will be described with reference to Figs. 4 
and 6. 

As shown in Fig. 4 (a), the seat 1 constructed of pads of 
predetermined shape and predetermined material has a plurality of 
pressure sensors (not shown) arranged in each of an upper range 2a, 
an intermediate range 2b and a lower range 2c of a backrest portion 
2 of the seat 1, and a front range 3a, an intermediate range 3b and 
a rear range 3c of a seating portion 3 of the seat 1. As shown in 
Fig. 4 (b), the same seat 1 has a deflection sensor (not shown) 
arranged in each of an upper position 2d, an intermediate position 



2e and a lower position of 2f of the backrest portion 2 and a front 
position 3d, an intermediate position 3e and a first and a second 
rear positions 3f and 3g of the seating portion 3. 

First, a subject is kept at rest on a relax seat (not shown) 
different from the above seat 1 for a first predetermined time Tl 
(e.g. for 15 minutes) (step SI). Then, as described in [3] 
hereinafter, a viscoelastic property Kl (details will be described 
hereinafter) of the muscles the subject's waist is measured (step 

52) . 

Next, the subject is asked to sit on the above seat 1 (step 

53) . Immediately after the subject sits down on the seat 1, 
measurements are taken through the pressure sensors of a load B2a 
applied rearward to the upper range 2a of the backrest portion 2, a 
load B2b applied rearward to the intermediate range 2b of the 
backrest portion 2, a load B2c applied rearward to the lower range 
2c of the backrest portion 2, a load B3a applied downward to the 
front range 3a of the seating portion 3, a load B3b applied 
downward to the intermediate range 3b of the seating portion 3, 
and a load B3c applied downward to the rear range 3c of the seating 
portion 3. 

In this case, regarding the detection values of the plurality 
of pressure sensors arranged in the upper range 2a of the backrest 
portion 2, for example, an average of the plurality of detection 
values is regarded as the load B2a applied rearward to the upper 
range 2a (upper part) of the backrest portion 2. Similarly, the load 
B2b applied rearward to the intermediate range 2b (intermediate 
part) of the backrest portion 2, the load B2c applied rearward to the 
lower range 2c (lower part) of the backrest portion 2, the load B3a 
applied downward to the front range 3a (front part) of the seating 
portion 3, the load B3b applied downward to the intermediate range 
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3b (intermediate part) of the seating portion 3 and the load B3c 
applied downward to the rear range 3c (rear part) of the seating 
portion 3 are determined (step S4). 

Immediately after the subject sits down on the seat 1, 
measurements are taken through the deflection sensors of an 
amount of rearward deflection C2d in the upper position 2d (upper 
part) of the backrest portion 2, an amount of rearward deflection 
C2e in the intermediate position 2e (intermediate part) of the 
backrest portion 2, an amount of rearward deflection C2f in the 
lower position 2f (lower part) of the backrest portion 2, an amount of 
downward deflection C3d in the front position 3d (front part) of the 
seating portion 3, an amount of downward deflection C3e in the 
intermediate position 3e (intermediate part) of the seating portion 3, 
an amount of downward deflection C3f in the first rear position 3f 
(first rear part) of the seating portion 3, and an amount of 
downward deflection C3g in the second rear position 3g (second rear 
part) of the seating portion 3 (step S5). The loads B2a-B3c and 
amounts of deflection C2d-C3g measured are stored as a data file 
(step S6). 

The subject remains seated on the seat 1 after the subject 
sits down on the seat 1 until elapse of a second predetermined time 
T2 (e.g. for three hours). When the second predetermined time 
elapses after the subject sits on the seat 1 (step S7), as described in 
[3] hereinafter, a viscoelastic property K2 of the muscles of the 
subject's waist is measured (step S8). Then, a ratio (K2/K1) 
between the viscoelastic property Kl of the muscles of the subject's 
waist measured in the above step S2 and the viscoelastic property 
K2 of the muscles of the subject's waist measured in step S8 is 
determined. The ratio (K2/K1) is regarded as an actual degree of 
fatigue measured of the driver seated on the seat 1, and the ratio 
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(K2/K1) is stored as a data file (step S9). The measurement 
concerning the one seat 1 is completed as described above. 

Next, the seat 1 is replaced with a seat 1 constructed of 
pads of different shape and different material (steps S10 and Sll), 
and the same operation as in above steps S1-S9 is carried out. The 
same operation as in above steps S1-S9 is carried out for plural 
types of seat 1. 
[2] 

The second half of the vehicle driver's fatigue evaluating 
method for quantitatively calculating a degree of fatigue A of a 
driver sitting on a seat 1 will be described with reference to Fig. 7. 

As described in preceding section [1], when the data file of 
loads B2a-B3c and amounts of deflection C2d-C3g and the data file 
of ratio (K2/K1) have been obtained, a multiple regression analysis 
is carried out with the loads B2a-B3c and amounts of deflection 
C2d-C3g serving as explanatory variables and the ratio (K2/K1) as 
response variable. 

First, a desired number of explanatory variables to be used 
are selected from the data file of loads B2a-B3c and amounts of 
deflection C2d-C3g (step S12). Next, a regression coefficient of 
multiple regression analysis is calculated by using the selected 
explanatory variables and the well-known algorithm of multiple 
regression analysis (step S13). Then, a contribution of a multiple 
regression formula obtained in step S13 is calculated, and the 
multiple regression formula is tested (step S14). While selecting 
suitable explanatory variables from the plurality of explanatory 
variables, these steps of multiple regression analysis, i.e. step S12 
to step S14, are repeated for each group of selected explanatory 
variables (step S15). 

As noted hereinbefore, various methods are known as 
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methods of selecting optimal explanatory variables from a plurality 
of explanatory variables. A desired method may be adopted, for 
example, from among a round robin method for examining 
regression models of all combinations of the plurality of explanatory 
variables, a forward selection method for adding one explanatory 
variable after another, starting with a state of including no 
explanatory variable, a backward elimination method for 
subtracting one explanatory variable after another, starting with a 
state of including all the explanatory variables, and a sequential 
method for varying the number of explanatory variables. 

When the multiple regression analysis based on the 
selection of conceivable explanatory variables is completed, a 
multiple regression formula with the highest contribution is 
specified from the results of the multiple regression analysis. This 
multiple regression formula is set as operational expression for the 
vehicle driver's fatigue evaluating method (step S16). 

The contribution of the multiple regression formula is the 
highest where, regarding the data file collected in [1], the amount of 
rearward deflection C2f in the lower position 2f (lower part) of the 
backrest portion 2, the load B3a applied downward to the front 
range 3a (front part) of the seating portion 3 and the load B2a 
applied rearward to the upper range 2a (upper part) of the backrest 
portion 2 are set as explanatory variables, and the degree of fatigue 
A of the driver seated on the seat 1 is set as the ratio (K2/K1) 
between the viscoelastic property Kl of the muscles of the subjects 
waist measured in the above step S2 and the viscoelastic property 
K2 of the muscles of the subject's waist measured in step S8 as 
response variable. 

Consequently, the operational expression for this multiple 
regression formula is; 
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A (K2/K1) = Dl • C2f+D2 • B3a+D3 • B2a+D4. 
Coefficient Dl, D2, D3 and D4 are, for example, Dl= -0.0061, D2= 
-0.0246, D3= +0.0237, and D4= +1.4076. In the present invention, 
D1-D4 are not necessarily limited to the above numerical values. 
In the case of the above operational expression, R 2 =0.46 has been 
obtained as coefficient of determination R 2 (square of the coefficient 
of multiple correlation R), i.e. a contribution. That is, although the 
amount of rearward deflection C2f in the lower position of 2f of the 
backrest portion 2, the load B3a applied downward to the front 
range 3a of the seating portion 3 and the load B2a applied rearward 
to the upper range 2a of the backrest portion 2 greatly influence the 
degree of fatigue A of the driver seated on the seat 1, the present 
invention can obtain appropriately the degree of fatigue A of the 
driver seated on the seat. 
[3] 

Next, the viscoelastic property Kl of the muscles of the 
subject's waist measured in the above step S2 described in the 
foregoing section [1] and the viscoelastic property K2 of the muscles 
of the subject's waist measured in step S8 will be described. 

A piezoelectric element is used as sensor (vibrator). The 
piezoelectric element is applied to the subject's waist, for example to 
the part between the third lumbar and fourth lumbar. Next, an 
operation is carried out to increase pressure on the piezoelectric 
element gradually, and when the pressure for the piezoelectric 
element reaches a predetermined value, to decrease pressure on the 
piezoelectric element gradually. Variations in the vibration 
frequency of the piezoelectric element occurring during this period 
are detected. 

This state is shown in Fig. 5. The vertical axis in Fig. 5 
represents variations in the vibration frequency (hertz Hz) of the 
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piezoelectric elements, while the horizontal axis in Fig. 5 represents 
pressure (gram force gf) on the piezoelectric element. In step S2, 
as shown in a solid line LI in Fig. 5, when the piezoelectric element 
is applied to the subjects waist and pressure on the piezoelectric 
element is increased gradually, the vibration frequency of the 
piezoelectric element lowers gradually from a predetermined 
vibration frequency. When the pressure on the piezoelectric 
element becomes about 500gf, the vibration frequency of the 
piezoelectric element becomes about -230Hz. When the pressure 
on the piezoelectric element is gradually decreased from about 
500gf, the vibration frequency of the piezoelectric element, after 
stabilizing around -230Hz for a while, quickly returns to the 
predetermined vibration frequency. 

In this case, a difference Afl is measured between the 
vibration frequency of the piezoelectric element when the pressure 
on the piezoelectric element on the increase reaches 200gf and the 
vibration frequency of the piezoelectric element when the pressure 
on the piezoelectric element on the decrease reaches 200gf, and the 
difference Afl is regarded as the viscoelastic property Kl of the 
muscles of the subject's waist. The above solid line LI shown in 
Fig. 5 varies with subjects. A different subject results in a 
different vibration frequency of the piezoelectric element at the time 
when the pressure on the piezoelectric element reaches about 500gf. 

In step S8, as shown in a long dashed short dashed line L2 
in Fig. 5, when the piezoelectric element is applied to the subject's 
waist and the pressure of the piezoelectric element is increased 
gradually, the vibration frequency of the piezoelectric element 
lowers gradually from the predetermined vibration frequency. 
When the pressure on the piezoelectric element is about 500gf, the 
vibration frequency of the piezoelectric element becomes about 
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-180Hz. When the pressure of the piezoelectric element is 
gradually decreased from about 500gf, the vibration frequency of 
the piezoelectric element, after stabilizing around -180Hz for a 
while, quickly returns to the predetermined vibration frequency. 

A difference Af2 in this case is regarded as the viscoelastic 
property K2 of the muscles of the subject's waist. The above long 
dashed short dashed line L2 shown in Fig. 5 varies with subjects. 
A different subject results in a different vibration frequency of the 
piezoelectric element at the time when the pressure on the 
piezoelectric element reaches about 500gf. 

As described above, the difference Afl is regarded as the 
viscoelastic property Kl of the muscles of the subject's waist, and 
the difference Af2 as the viscoelastic property K2 of the muscles of 
the subject's waist. A ratio (Af2/Afl) between the difference Afl 
and difference Af2 is regarded as an actual degree of fatigue 
measured of the driver seated on the seat 1. This actual degree of 
fatigue is used as the response variable in the foregoing section [2], 
to calculate the degree of fatigue A of the driver seated on the seat 
1. 
[4] 

Next, a vehicle seat evaluating apparatus will be described, 
which apparatus uses the vehicle driver's fatigue evaluating method 
described in foregoing sections [1] - [3]. 

Fig. 1 shows the vehicle seat evaluating apparatus which 
includes a base 4 supporting a seat 1 to be evaluated, and a 
vibrating mechanism 5 for applying vibrations in various running 
states of a vehicle to the base 4 (which is capable of applying 
vibrations in vertical directions, fore and aft directions and 
transverse directions to the base 4). The base 4 has a steering 
wheel 6, an accelerator pedal 7 and a brake pedal 8. A display 9 
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and a controller 10 are arranged forwardly of the base 4. 

As shown in Fig. 2, soft load sensors 11 and 12 in sheet 
form are provided with numerous pressure sensors (not shown) 
arranged at predetermined intervals. A thin belt-like object 13 
made of cloth is connected to the load sensor 12. The belt-like 
object 13 has a deflection sensor 14. 

As shown in Figs. 1 and 3, the controller 10 has a 
microcomputer acting as a core element thereof. Connected to the 
controller 10 through an I/O interface 15 are the load sensors 11 
and 12, the deflection sensor 14, a steering signal generator 16 for 
generating signals based on operation of the steering wheel 6, an 
accelerator pedal signal generator 17 for generating signals based 
on depression of the accelerator pedal 7, a brake pedal signal 
generator 18 for generating signals based on depression of the brake 
pedal 8, a control input device 19 such as a keyboard, the vibrating 
mechanism 5, the display 9 and a printer 20. 

As shown in Fig. 3, the controller 10 includes a running 
condition setting unit 21 for setting running conditions based on the 
signals of the control input device 19, steering signal generator 16, 
accelerator pedal signal generator 17 and brake pedal signal 
generator 18, a vibration control unit 22 for causing the vibrating 
mechanism 5 to generate vibrations according to the running 
conditions set by the running condition setting unit 21 and the 
signals of the steering signal generator 16, accelerator pedal signal 
generator 17 and brake pedal signal generator 18, a detection value 
processing unit 23 for processing detection values of the load 
sensors 11 and 12 and deflection sensor 14, a fatigue degree 
operating unit 24 for calculating a degree of fatigue A of the driver 
seated on the seat 1 based on results of processing by the detection 
value processing unit 23, a seat evaluating unit 25 for evaluating 
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the seat 1 based on the degree of fatigue A calculated by the fatigue 
degree operating unit 24, and a running scene generating unit 26 
for causing the display 9 to display running scenes according to the 
signals of the running conditions set by the running condition 
setting unit 21, steering signal generator 16, accelerator pedal 
signal generator 17 and brake pedal signal generator 18. 
[5] 

Next, a method of evaluating the seat 1 (vehicle seat 
valuating method) will be described with reference to Fig. 8, which 
method uses the vehicle seat evaluating apparatus described in the 
preceding section [4]. 

As shown in Figs. 1 and 2, the seat 1 to be evaluated is 
provided, and the seat 1 is attached to the base 4 (step S21). The 
load sensor 11 is attached to a front part of a seating portion 3, and 
the load sensor 12 is attached to an upper part of a backrest portion 
2. As described in the preceding section [4], the thin belt-like 
object 13 made of cloth is connected to the load sensor 12. The 
belt-like object 13 has the deflection sensor 14. When the load 
sensor 12 is attached to the upper part of the backrest portion 2 as 
noted above, the deflection sensor 14 is located on the lower part of 
the backrest portion 2 (step S22). 

Running conditions (high-speed running state, urban area 
running state, off-road running state, etc.) are set and inputted 
from the control input device 19 (step S23). When a subject sits 
down on the seat 1 (step S24), an evaluation of the seat 1 is started. 
When the evaluation of the seat 1 is started, the vibrating 
mechanism 5 generates vibrations according to the running 
conditions set in step S23 and the signals of the steering signal 
generator 16, accelerating signal generator 17 and brake pedal 
signal generator 18, and running scenes are displayed on the 
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display 9 (step S25). 

During this period, upon lapse of each predetermined time, 
the deflection sensor 14 detects an amount of rearward deflection 
C2f in the lower part of the backrest portion 2, the load sensor 11 
detects a load B3a (an average of detection values of the numerous 
pressure sensors included in the load sensor 11) applied downward 
to the front part of the seating portion 3, and the load sensor 12 
detects a load B2a (an average of detection values of the numerous 
pressure sensors included in the load sensor 12) applied rearward to 
the upper part of the backrest portion 2 (step S26). 

In this case, in step S26, averages of detection values 
obtained upon lapse of each predetermined time are regarded as the 
amount of rearward deflection C2f in the lower part of the backrest 
portion 2, the load B3a applied downward to the front part of the 
seating portion 3, and the load B2a applied rearward to the upper 
part of the backrest portion 2, or detection values detected 
immediately after an end are regarded as the amount of rearward 
deflection C2f in the lower part of the backrest portion 2, the load 
B3a applied downward to the front part of the seating portion 3 and 
the load B2a applied rearward to the upper part of the backrest 
portion 2. 

Based on the above amount of rearward deflection C2f in 
the lower part of the backrest portion 2, the load B3a applied 
downward to the front part of the seating portion 3 and the load 
B2a applied rearward to the upper part of the backrest portion 2, 
the degree of fatigue A of the driver seated on the seat 1 is 
calculated by the vehicle driver's fatigue evaluating method 
(operational expression) described in the foregoing sections [1] - [3] 
(steps S27 and S28). When changing running conditions 
(high-speed running state, urban area running state, off-road 
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running state, etc.) for the same seat 1 (step S29), running 
conditions are inputted from the control input device 19 (step S23), 
and the above steps S25-S28 are repeated. Then, evaluation 
results of the seat 1 (such as the degree of fatigue A of the driver 
seated on the seat 1) are outputted to the printer 20 (step S30). 

INDUSTRIAL UTILITY 

Based on the vehicle seat evaluating method, the shape and 
material of a seat may be changed, thereby to obtain a seat 
producing a reduced degree of fatigue of the driver seated on the 
seat. 
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